
Wi » j 

Deoxyribonucleic acid s^Ull 
(PNA) AjL#> m) *L f \ ^ 

ou-JJ J— , R*J-1 sVA* ^ t>> DNA - 

Ji'J WW) VW ^kaAn jl 01*1-1 ^ > Jji-J DNA JJS* >~u» - 
.^UJ JkbW*i o-^»Vi ,» *> j>~) ^ * 

Historical 

j— • DNA ^ i>o!l ^>^-1 — »_uS £ & J f Fischer J-di jS - 

.pyrimidine purines Jtj&* 

cytosine yj/jj*— 0-* uj^i pyrimidine J Kossel J^-jS ^ «L <m 

iJ j4j guanine jp >? j Adenine j*uVl j- purines ju^Aj ihyamine jpiJA , 

•f'"* IJW 

->J»-JJ r M ' • jjaj Levcne jtV - 

DNA a— Robert Feulgen u^> 

•ui» 

0j >_k ij^-^slfci^DNA jA>j J-^ji> Mar <^*>- 

>_*-»>■ ^c>»> 

a^jKji V" ^^.^^a^dna^j, J* c > J ^r !lJ t: u,iJ mv f»* u*“ 

. 6.000 nucleotides 

Occurrence *»J»J 

.DNA U- > ^ >ls oLaiB ^ oL-,>» i* Li - 

i*-r <> OL ^ ,JJ J L-L, <*LI ^ VA>J *•» .*> .> DNA ^ Jjj» ijLI JS »5 - 

.^Ji_>J ^ J «^t*J ^V» j DNA U- oVL» 



.V*>J 4*jkl ^ jji ^ 


DNA 

(pg) picogram fj* _»M* ^ ijr— ^ a DNA V* 

1 pg - 1 0' 12 grains 
•>! Ji tJ* DNAs-S- 

.^jS* v.vr 8^1 y „i DNA ^ " 

Morphology :<*- 

'.a*J i-j^ J. jfi, Eukaryotic W-* <oW» DNA .> shape 0) 

( >-r ) JLi c » 

.JUJ ^j3J jjSi ^L.,>3 J- HjJM DNA .> L^, - 

Size :a»*J 

sVJ r^V' ^ ^ ^ >V DNA .> „>» - 

1.4 mm long J>L fl- M ^>1 • j* DNA ^ 5mm 


lu^ 

Qemjcal Cofnposili.M of DNA 

/ » >& p-ui CV j. ■ * p •j* i/“ * j ij*» i> DNA • j» 

«i uX A j*>& r . JS ^ NocleaiuJcs 
.Deoxyribosc jynj A) *J* A* '*j pentose j& A- (') 

Phosphoric d^j^A j***. (t) 
Nitrogen bases *’>( T ) 

pyrimidines ix*+>jA -l 

: '<** if u^j»V4jo **J-' j ^ A dAijy** Aj* * 

thymine AA - cytosine iMjiA “ 

purines u*aJ*^ -v 

:La J/jA J* o*y<*± MJ A iSAiyfA* Aj* j*j- 

Guanine A A - Adenine jfM - 


vv 



W*' j 43 J^3 pk 



DNA bases 



W*' J j Vjj> 


IOJaJU ( y 4 >JI S tfja 
Molecular Structure of DNA 

j>k* pcniosc >-l •> ■»>>> J l> J* ^*5- 

uU>-*> *-* < ,> UJ»>* *JJ 

.Nucleoside jo-jK-A# >-Sj _»>J *'>>,> jU?/> Ij» 
phosphate group >^*->3 i^>**-* ,> •> f- Nucleoside £ - 

•Nucleotides ^jIM- j*** 

Deoxy j i J \y. jKj. f .j, „ j. .\.ij *r - 

£— • jlS#J j— kS jS J Adenosime (nucleoside) monophosphate (d AMP) 

Adenosine Diphosphate ADP or ATP jil**, Z2X* ) CAL.JS j- ^ >**-* 

Deoxy Adenosine Triphosphate (dATP) 


Deoxy guanosinc Triphosphate 
Thynudine Triphosphate 


(dGTP) 

OTP) 

J- • oIa*j if if DNA *> " 

>-> Iji £- o-i s^i-> - 

•<*>**' ou-jj <X.^. *,>,> >V» W •> t- >-> *> r '•> ^ - 

■fly* •> O- aU- ojC >- ii>l> **>«*- J* J* ^ '*A» - 

Covalent ester bonds > J ^-L - 

j i • if ua* 5 * DNA * * J *L*J oj-kj C-*jl - 

34A in long. Jjh* 20A Id diameter »jU 

A— »JJf» Ak_J j, DNA .>-W ^j>J M > Mjj» - 

<— Mj J ^-Two polynucleotides strands DNA •> ^ - 

.ujI-i^j^Ij if&j* Wj^* 

utjj *— -*j *>J Wj^t 1 ut-lpj u^V> j* ,j4 . 

***J>»* ±\>J M* 
k/* DNA l •**>»- 

Adenine - Thymine 
Guanine • cytosme 


A = T 
G-C 


Wfl j V>UJ fk ^^4* 


DNA 

itioo and Renaturation of DNA 

-» V^J.^ V» U ».J— ,« ,/* J j* DNA • > * 

'* *, \ jSL- Jktf *>» U. jb DNA.>> 

Meked or Denaiurafed »j* J— ■! U5-» *««.;»»» J— » ^ 

W»*s iJjjl ^ J** , .ij* .5,0 JjL- fJjiSJ L-d J-tf sU- r= - 

•U**,/J 

Lj* £»* DNA •> OA <*• >V-a Jj^-I 

.Rcnaluration 

e— 11 u— ~ dna •>-* i>- c>j>» a - 

iM c >i>» -i-H ^ 4> i *'— »> Restraaion enzymes 

£— J> U-J* Aik j tj» f J J |jil*LSg~til%*U . > *L-a 

•T 4 J- ligasc enzymes 


( 1 0 J ) jj*u o4jl j* *> j* •■*- 6- 12 

Replication of DNA 

:UA £— UJl Cjf-y 

<*.> ^ US u*j Hetero catalytic function ^ ^ . 

■ufitj* t J tfA i Jau (RNA) uu 
Autocatalytic function v 3 *^! - 

.<-* DNA > •> J JjU J DNA «> 1LU a*.* 

j DNA a>l C-^‘ ^ »> •** 

-*i*~ V*> > iliU- jl^AS vl j-UJ r^- 1 

.^ua c-ua si- 1» - t 

.<Lii j« ) origin ^ unique point ***• ij-. £-4al •* -r 
«' .U3 y monomers j*jM ii->* u»L,> 3 *S ^ .^-UJ ^ -t 

•OitP J 


A. 




fS >-i >— .> jA *^j >i— jJ >-* *>i c-^* ** ^ -° 

.DNA .>2 ^ijl 

(t-r) jLiyU^-M ^sl^l DNA .> Via sl-i ^jj>. RNA »- .> -A 



VV'j Vjj? ,1* 



Tie DUcoitianoni Model for DNARepUcadon. Thb Model 
b Mm! Widely Accepted and Supported One. 



(r-r) & 


AY 





i^\j vA'j J^I ^ 



JU > A^JJ W^-’j DNA '.A. £US ^>5 «* silks - 

•>' 

ijl—jS 0-~u _W>_I DMA sjl^ o- J* 4 >j u-Vi c l ->* ^ - 

. **.! iwjAl old strand „L.Vi V>AB JAJ >Vt template 

u*>'j u* 1 — * uAn- 4 ^ ^i-Vi c^>3 e-U> ^ W “ 

•dA» 


.j^l—J a*^j Daughter molecules kk>d ii- jl kkjJ s*U **-*>Yl ^ j*J J*> 

(t-T) Jti 

.(15N) '©j J-i- *-#»& <L1U&. VkJ^'^l ik^l ^ - 

DNA iA- J-m) (C s cl) cesium chloride j#jjK iA. (Jaki- 1 ^- ' tj (14N) 

.(' s©a) jj j^u «Ljk >.,*■■» ^ j > a tk — 1 j, 


6-^ DNA »>«*> 

P»«-yct.tgfl_of PNA B sc MaiiM 


'-*■ Cairns >*>s ^J-J <lw'> £0*15 DNA •> v*>J A - 


* .fcO&li v- > (jv^) £ coll t-*- Mir 

^ w .tel 3H-Thymidine 4 >ju£ <*-U *AJl ^ ^Afc A-, j (E coli) 

A-AJ '.AJ* DNA k,> u-^-Sl Jlkj 

— *j* £— UA v-t ikW ^JlkJ i-U »A*> i^i. ^ >3 DNA .> .£> Jj - 


.DNA *> sl—V S-a V 

31>J *>U J» ^l—Vl *>J > New molecules •** •> J— iJ Uf r\j* - 

•Two circles UjS- j# k-j , s <4+ ) <-i» 4j» ^L „uVi «> 

•origin ^U-ij- uJIk l*i-Afij *^>J *Ja •!*» oAj " 


AkiJ > jl 5 ># Replication fork ^y . a £-i£i J c i>i - 


Af 



rk. 

^ ^ „j US Replication fork ^JiS JS, Aj. JjS, 

.DNA is Bidirectional ^1*3 l*J J 

1* gl_J, A_li ^**#1 U^ ^ £-1*1 ^ * 

k,^i_ 1 , ^ UJ j,j»J DNA * > 4> Js^l jji, i-, JS Daughter chromosomes 

•r+*> i> >V» 

Addition of nucleotide monomers ^-A 1 O- •> sk-J -t 
A4> ^ _^l sU^VJ jl-J ^ oL*jJ jl i*l-J i^jAlt ^ - 

.£-* cA^J A-UJ, >*J j. DNA <1— L. jl iipiU o^V , DNA 

uA-1 ^ AftAafe* ^ £-ua 

*12- y o.r ^.jSS i_>i *J+j ji \Lim* DNA -ijiiti monomers ±f> A*’ - 

.DNA ijUl 

.£-LU .Ul >yi jc -iU- L*aJ jjS, J J DNA *i>&l JUS ^ - 
4k-Jj, ASj „iL^a j\ s>yi J-*UJ J Jiu - 

v^-W mAjjM 

AjA 1 ••* ’ J-2UU _^S i*A (A.) DNA 

.(1000 base -poire) ejj ' • • • JjUi^jfMm ..t) 

&-kj L-strand J i#>i U..J J '<L^\ j. jky A* , - 

H >V‘j j-UJ i#U .'J i DNA . j* V* J* Wjj*** ^ 

H- strand 

£— 1,-strand l*^i» j»i £-l£l ^ .Hi, j* s*ii tt-J - 

. (L) J io-U Lli, UJjj .^**1 c >»>) DNA .> 4 > L-stiand s3 

.DNA u*ja jjC - 


At 



<i *Vl J I J JJ* ^ yjL- 



D mgram interpreting the experiment of Mmeton and Stahl 
(1958) lo show the semi-conservative method of DNA repli- 
cation. Above -Parent DNA molecule with both strands label- 
led with N 1 *; Middlo- First generation shows the daughter 
molecules (in white) synthesized in a medium containing N ,# 
(Note that the DNA molecules are hybirds of N 1 * — and N 14 
DNA strands); Balow— At tbe second generation two mole- 
cules are hybirds and two are not . 


AS 





V/l y j SjliJ Wjjl pk 


DNA 6* J»U2 



> j A dna .> J a* ' ' v '-' "* ^ u>sy * 

•DNA ,> iloW y-L-> «^> > Jkfi j** l-> Jjj 

j ^—kJ J >k-* J> J 1*UI kL .> ^ jV jS Ul^lJl ^ >, - 

*m ,^-j DNA . > J i-kJi JA>J «j» precursor label v*J 

Okazaki fragments rcpkiation fragments *-lU ^>y 

<_-i-S J_kl } DNA -0—1- jji ^> «pji ^1 j ^ jj- 

*** & i j»-» 

*o Cu-vA* iji »W ^ DNA y-L. J (^ U* lijay ^ t-iCj - 

DNA >o-£ 0— Ai— 1- J_fl 'r .jl ^ jjfi obL-yi .k *kJj 'r j> 

•>-k gUl JUJ 

Linking of Short Pieces 

#j-i jhjW DNA .>*U-^ jl ^ c- DNA .»>i jl ^ ±A V# *A- 

•DNA ligasc VJ 


RNA om* ik~»* £-i» V-* 

Initiation of Replication by RNA Hriraer 

^ji j*j -DNA • > RNA ^v* , c->' 1v * <** e**> • 

**j T •> J! UL* ^ J W cw 6- 0>ss IW RNA *Oio* J 

•° covalently banded k*>i£ jl Akj, ki^ 

Unwinding the doable helix 

Lk^Jl j DNA u> O-IWI >L) J-SI UL* J*kl Uij*j o- *V cAtfjjJ ^ - 
.DNA •> ^W>U ujJ replicating fork £-i&U 
DNA . > difl jl Vj>- r* > DNA <— UJ **jj>** '^*+yjP Jj'j* 

(gene c in E. coli gt-i jV>i ki^il ^ rT <>h o-^* J* 

-phage T4) 



Vtfkj W*»J SjU jj* flc fcjL. 


tfA-J ^1 (Duplex DNA) DNA •> *> ^>3 J*^ J* *>* <1 uh 3 jJ >* - 

J* c y>> uj>> «W»’ H° s Jj- *♦> ^ single strand i*>3 
•DNA a- </jUVi i«#>3j Jtt Tight binding iff <V j A* - 
(Duplex DNA) DNA 1*jZ &j j* J* linlc binding ^Wj * 

01 ^ A-T £- Unwinding protein Vyjf r*N j—J-v u^jj^ ^ ” 

jcUJ J^SV ^ 

-DNA u> urj^ 

* AJ > . ' >1 ^ c- i ># J ^ ^ o-UH Oh j ^ li > > J j - 

t>-Jj ^ jA DNA ^ W J*jj 4 t- ‘ uhj^ 5 li> d** uV 

iJc'iJ £. 4fcVfi j-*i ^ w-* JHJ^U JL^ cA* JU* i 

•A*** u>a ^ ^ua w-a ay DNA 
^ J. (Duplex) DNA ar> W yj C* f A S^yjV u-UI ^ w^J - 

V/U 0* V** j>> *' j» JL-3 J jl-3 r # U-J aSJj single-strand 

a* c >>>> axM J JjM# J ^1 .^-ua .id dna a>J ^Vi 

W si^i ,oE, *»>J v*yJ -*J o*»> a- ti> jjp > 

J>1 VJ vU U w -y-2 (Ji*J JjU 3 r-4 ly'di y) a* >* *»*# 

.a* otrtijj, a?> *> 1 >■— 

.j^-j ^ c y^i jj>j >kswi j>-»j^u*jyJ**- 

J dna a* a ^ j>l, AH of j> a- u*> aA - 

. j-tu a- A v^J YijU J <vk~; V- JS ,> l • • _1 Ai 

CA. a* ** 

^jj^AjDNA-2*^- 

*I>I ujS 2 >. C ^>J ^ J>B a>p -d* J J^/a-- 

Oej^-' ' J# <4 jVji Vi J?i\ j Al -LLli J y^j .j-liB 

•j^i' 1 > jj> >^a^ > ^u->i u» jy^vt atp _i ^ c -ii> 


AV 



VjJ I fk. ^jL. 


* >* &tjt ikJjf <S£- i— J-5 *■>>> J->J C^ 1 *JM#j - 

.1. (>J 

uA- b*SMj4j*z J>' *^J> ^ - 

ijt& sjjLJ Jj0 v^iU »> u- k* <* is (W u*u#») wJJ - 

•C-UJI ti*u jui sU .uSI c>j > ^ 

*-H fijil — , -l»> J-J J-^ VWiJ j JjiJ <-*- >», ( ^Ls>i . 

<_*UJ I J JLJ , •*» sLc Uii-v» .tf fjt, III .jlJ> H jb 

•*A3 JJ, ikjy 

.^y-yyP 4# ^i, UJ <Jl* U j > , Mi*-* *>» - 



3', 5' phosphodicstcr bonds v;^ s&fi -W j> 
:oLs>\» «j» ^ JUj >OU*j* — > '<* jl 't ^1,-J y*i .k 

E ton ucleasc enzyme pij& ( ' ) 

¥jM *>(3'-OH) ‘TjJjIjJ^^I i> >J ^>» f*3 .P, 

sj>— i* i-WjB 3 -OH U-U <W_* .A ji* J ^ 

j*.*M r - # : J 3 '-pend A j&S y lj* t*J ^ phosphodicstcr back bone 

n - ot w j 

Endonuclease enzyme ^ (’) 

phosphodicstcr linkages j>->> A^ j ,>> t> ^ j f»*M J* fU^ 1 * * * 

■^jM u-u *iWJ ^ s> J » 
•u#-^» A ^-LJ r*jto CM <**J •“ Ai-i-oASt*- 

M** ^4- jVi A 1 u j i^L> 
In vitro D/A polymerization 
:** j >*2 Ujjj~ JjCj J >-* *> v^V> 

Dcoxynuclcoside Triphosphate ^*->1 A* 1 *- ys* .A yi - 
AA 



PiL. yi A^J U-3 

Deoxynucleotidc monophosphate (d AMP, d CMP, d GMP) 
(d ATP, d CTP, d OTP) jjiy V ^U->> v> ohj+ 

.iHi-yl PA*& 

3' -OH 

Polynucleotide chains with 3-OH ends 
Primer strands ir *- 1 DN'A Vmjd *> j^at j 

Template strands jl **>- “ 

<IUl PAL- >- ^^3 1 j j >* 1*1 <-4* ^ 

primer strands J ^*1 

ii^L. yt ,'rf 3 ‘-OH ***+*£. 

(-) “bond" “high >_* ^ ^ V (P-P) jfL.+ JJt p ^>j 

>-*>*: tii-jP a- J^> Ji»3 Ate J energy" or 

'«■ > ^c-yi gij.j'r - '• .43 y tf-iyi Uj >,£, 

:jto 1 0 J 6> C-^» Jr- 

•£>>>> a»>» •*> - 

• Ui*» Jr43 - 

&* J r Ai -a>» oLsjJ ^aI j hi ijM - 

•JW Pl+HXM *4J* Jiiflft UU IjJjfcJ , UJ>H »>— ** UL3-VI 
•uWJ>i ^ ^ <ij > J-, «,* j *\LJJ* fij - 

J A J y\ o >ijPA rcA &j* j,ks J»w - 

J4^ 4U-T fUU.^1, £—2 



Wflj V*ij VI jjH ^ a-v 

(I .o j) aJ 

Ribonucleic acid (RNA) 


RNA v—i) DNA >-*fc _^-U Jk. W-Jj W \fiJJ - 

(' J j) *•» ^ij«u 

j£l, DNA 

=o*-i ^ (1 0 J RNA j4i DNA ^ jj JiV«j 


Genetic RNA ( I 

Non Genetic RNA </*jJ -> J*** (v 


Genetic RNA ( I ) 

W*“ 4> ^Jp ,>£** ** ***- 

•Vj^ 1 ^-»>j U*J> ^* 

v J&p likij siL ribonucleotides t ^ ^ ,> .> ^^.UJ >i* jj£* - 


( ribose) >- 

-*>> (j-s J*-UV - ( j^W») uJj*' - u*M ^ Wjj^ 

Ai-jU ^x_: -*— ij^-, cA» *i*» JK-* *i M- •> JJ- W 


Triphosphates of ribonucleoskles 

^-,a ^r» * j^ji jl 

Guanosine Triphosphate (GTP). Adenosine tripphosphatc (ATP) cytidinc 

Triphosphate (CTP) and uridine Triphosphate (UTP). 

Molecular structure of RNA • 0 J vP > 


CM Ci-J > ^ Vjj »*• <* o-’-J >- s'P> i> 'cuO* «/Aj» uA - 

0 — >-#4 i/i-Jj polynuclcutidcs J^jSp i> ** i> 


S. 



phosidcslcr Oo—>l ^ «>~ 4 ;>*>> - 

•bonds 


Non Genetic kNA «/*jj j* jSm* (v 

WiJ ^ sa jP i^LJ oJ 

^j>3 AiLi-7 £l u»jfi *> Ol,-L.V« o- jSSj 

Replication of genetic RNA £~*Z 

Self- replication U#** ) k^i oL-j^li RNA - 

RNA-dcpcndcnt RNA synthesis s r J - J ir~u 

u>-i# as a messenger RNA>— ^ J*- J-** 

0- Ja-J W— 

RNA ^-i j jj>-3j RNA polymerase enzyme I j j ^>yja jJ 

0-SJ& UHJjJj 

U-U ja^ Mj kLA.J^J Template ^ J. jl ^ J ^jJ > RNA y.j> J~j - 

jl hj > ju^ <!•£•!' J 

• Wjij oU>J <i-i ^ RNA J-sj DNA ^ j jJ c- RNA aL-L. J. A - 



Vflj rlc. *■>!-- 


RNA j DNA iJL. ^ ^ 


RNA 

DNA 


I2J 


m*M 

jiSJ, 

H 

■gacajEassi 

mn**L"rzmn 

JLU! 

H 

■ME^SICS 

■EgHQ 

CA-J. 

- 

; - lyiy^ 



n 

uv'j* * ofi* 


UO“ 

o 

j US ^1 JJ U- JjC 
> kU Jjiij .CJ~_,>* 

^ > J-i, ^ 

„ >jj* 

^ CLLJ 

^V»J| cgLJ* r u- 

Wil 

.1 

i*o» 

jytj *r&j j*> * T 

-*-» 

V 

• 

J*lj jUTtfl 

JS s *Jj 4*ftl u 

Wi- 

^ ^ Jr- 

+ uii-p ♦■ jS-li 
Wj>* j*«jO 

A 

• 

A-C 

G-U 

A-T 

G-C 


~y 




















